Resilience literature has suggested the context-specific nature of resilience while such framework has yet to be expanded to health psychology research among HIV serodiscordant couples. Conceptualizing a couple affected by chronic diseases using a "we-ness" framework rather than two separate individuals is important for stress coping of the couple. Considering this socialcognitive context of couple coping would be helpful to facilitate resilience of both the patient and the spouse. It is not clear whether couple identity serves as a protective factor for HIV serodiscordant couples and whether stigma, a prevalent contextual risk in this population, will alter the strength of such a protective effect on well-being. This longitudinal study examined the protective effect of couple identity in predicting the psychological and physical well-being of HIV discordant couples and the moderating role of stigma in such associations. A total of 160 Chinese HIV serodiscordant couples completed the baseline survey and follow-up one year later. Results showed that couple identity predicted fewer depressive symptoms at both the withinand between-couple level and better self-rated physical health at the between-couple level one year later. These protective effects were diminished when HIV stigma was high. This study highlights the importance of examining resources with consideration of contextual factors. It also calls for the sensitivity of stigma in developing a couple-based intervention for HIV serodiscordant couples.
Introduction
With the development of antiretroviral therapy, HIV has become a chronic disease instead of a terminal disease (Deeks, Lewin, & Havlir, 2013) . People living with HIV/ AIDS (PLWHA) and their informal caregivers (especially their spouses) still face enormous stress including stigma (Mak, Poon, Pun, & Cheung, 2007; . Such stress has exposed them to the risk of health or mental health problems, including depression (Collins, Holman, Freeman, & Patel, 2006; Wight, 2000; . Thus, it is important to investigate the resilience process to effective adjustment despite adversities in PLWHA and caregiving spouses.
Resilience, depicting the process of overcoming disadvantages and achieving positive adjustment, is contextspecific (Fergus & Zimmerman, 2005; Wright, Masten, & Narayan, 2013) . First, resources are contingent with the context as they root in ecological systems of the focal individual (Yates & Masten, 2004) . For example, the belief of fate control, generated from traditional Chinese philosophy, was found beneficial for the resilience of Chinese PLWHA in our previous study (Yu, Zhang, Chow, Chan, & Chan, 2016) . Moreover, instead of being universally beneficial, resources may interact with contextual factors and lead to various outcomes (Cauce, Stewart, Rodriquez, Cochran, & Ginzler, 2003; Masten, 2007) . For instance, the effect of health literacy, a well-documented protective factor for physical health, was compromised when individuals had strong optimism biases about health (Ahn, Park, & Haley, 2014) . Thus, resilience research among HIV serodiscordant couples should take into account context-specific resources and risks.
Couple identity may serve as a contextual protective factor for HIV serodiscordant couples because the sense of "we-ness" of the couple is both the social-cognitive context and a resource for couple coping with chronic diseases (Badr, Acitelli, & Carmack Taylor, 2007) . Couple identity represents the identity transformation from self-orientation to couple-orientation for those who are in an intimate relationship (Surra & Bartell, 2001) . With commitment and intimacy developing in couple relationships, members of the couple acquire a sense of we-ness that allows them to understand themselves as part of a couple rather than as independent individuals (Badr et al., 2007; Fincham, Stanley, & Beach, 2007) . A strong couple identity may motivate partners to engage in relationship maintaining and mutual support activities (Badr & Acitelli, 2017; Helgeson, Jakubiak, Van Vleet, & Zajdel, 2018) , thereby improving the couple's well-being under the stress of chronic diseases. Couple identity has been reported to contribute to resilient outcomes in both mental and physical well-being among patients and caregiving spouses affected by various chronic diseases (e.g., cancer, diabetes; Badr et al., 2016; Kayser, Watson, & Andrade, 2007; Zajdel, Helgeson, Seltman, Korytkowski, & Hausmann, 2018) . With the recent interest in dyadic studies among couples affected by HIV, emerging evidence has demonstrated how HIV discordant couples worked together to cope with HIV-related stress (Persson, 2008; Rispel, Cloete, Metcalf, Moody, & Caswell, 2012; . However, the influence of couple identity on the resilience of the couples has not been clarified in empirical investigations.
HIV stigma is a significant contextual risk factor for HIV serodiscordant couples which should be considered in resilience research. Previous evidence has indicated that stigmatization of HIV has brought enormous pressure to PLWHA (Liamputtong, 2013) . Seronegative spouses of PLWHA suffered from courtesy stigma (Goffman, 1963) including avoidance and accusation (Ho & Mak, 2013; Siegel, Meunier, & Lekas, 2018) because the public tended to treat the stigmatized individuals and people related to them "as one" (Goffman, 1963) . Both PLWHA and spouses reported consequences of stigma in their psychological and physical well-being (e.g., depression, poor physical health; Charles et al., 2012; Earnshaw, Smith, Chaudoir, Amico, & Copenhaver, 2013; Wight, 2000; . Despite consistent evidence in maladaptive outcomes of stigma, mixed findings have been reported regarding the interaction between HIV-related stigma and protective factors on the well-being of PLWHA or caregiving spouses. For instance, some reported that stigma weakened the benefits of coping resources on well-being (Chaudoir et al., 2012; Earnshaw, Lang, Lippitt, Jin, & Chaudoir, 2015) , whereas others found no significant moderating effect of stigma (Breet, Kagee, & Seedat, 2014; Logie, James, Tharao, & Loutfy, 2013) . With few exceptions including ours (e.g., Yu, 2017) , most stigma studies have investigated PLWHA or caregivers in separate samples rather than considering HIV discordant couples as a whole suffering from stigma.
As important contextual protective and risk factors, respectively, couple identity and HIV stigma may interact in the resilience process of HIV serodiscordant couples. Specifically, the protective effect of couple identity on the well-being may be suppressed by stigma experience because stigma devaluated the self-identity and humanity of the stigmatized individual (Crocker, Major, & Steele, 1998) . A strong couple identity bound the two partners and thereby expanded such devaluation of a partner to the devaluation of the couple (Zang, Guida, Sun, & Liu, 2014) . Thus, PLWHA is particularly distressful about bringing disgrace to the couple, and the seronegative spouses feel devalued because "we have HIV", even if they are not infected. Previous qualitative studies showed that such process brought additional shame, guilt and isolation to discordant couples, exacerbating the negative consequences of stigma (Li et al., 2008; Siegel et al., 2018) . We-ness entailed in couple identity may further facilitate the transmission of distress within the couple (Larson & Almeida, 1999) . As the stigma experience became overwhelming, soothing and coping competence brought by the we-ness were compromised, thereby creating emotional distress and undermining physical health (Earnshaw et al., 2013; Yu et al., 2009) .
In sum, the context-specific nature of resilience suggests that the resilience process of PLWHA and caregiving spouses need to consider contextual protective and risk factors as well as the dynamics that they take effects (Fergus & Zimmerman, 2005; Masten, 2007) . It is not clear whether couple identity, the social-cognitive context of couples coping with HIV, could work as a protective factor for HIV serodiscordant couples. Moreover, as a prevalent contextual risk factor of HIV discordant couples, the potential moderating effect of stigma needs investigation. Using a sample of Chinese HIV discordant couples, the present study with a longitudinal design investigated the effect of couple identity on the psychological and physical well-being and the moderating role of stigma at the levels of both within and across couples. We hypothesized that (1) within the HIV serodiscordant couple, the member with stronger couple identity would have fewer depressive symptoms one year later (couple identity may not predict better selfrated physical health at the individual level because HIV serostatus leads to discrepant ratings of physical health between the patient and spouse); (2) across HIV serodiscordant couples, couples with a stronger couple identity would have lower levels of depressive symptoms and better self-rated physical health one year later; and (3) stigma will diminish the protective effect of couple identity on both psychological and physical well-being, within and across couples, respectively.
Materials and methods

Study design
Physical and psychological well-being of HIV serodiscordant couples may demonstrate contingent changes over time under the persistent and interacting influences of couple identity and stigma as contextual protective and risk factors, respectively (Miller & Blackwell, 2006; Pearlin, Aneshensel, & Leblanc, 1997) . Therefore, we adopted the two-wave longitudinal design and examined the predictive value of couple identity and its interaction with stigma on well-being outcomes one year later. The baseline survey of this study was conducted from July to November 2015 (Time 1, T1) and the follow-up was conducted one year later (Time 2, T2). Both patients and their HIV discordant spouses completed all of these measures.
Participants
The present study was conducted in five villages randomly selected from villages with HIV prevalence greater than 10% in Henan province, China. A large number of people there were infected with HIV via a commercial blood donation (Wu, Liu, & Detels, 1995) . A total of 160 HIV serodiscordant couples were recruited to participate in this study. The inclusion criteria were (1) one member of the couple was infected with HIV while the other was not, and (2) being married for more than five years. Only two couples failed to follow up with the survey at T2, which made our valid sample 158 couples.
Procedure
Due to the low education levels of the participants, trained local health service providers conducted structural interviews face to face (separately with each member of the couple). The participants provided informed consents to participate and received compensation for their time spent on the survey (CNY60 for each participant, approximately equivalent to USD10). Ethical approval was obtained from the City University of Hong Kong.
Measures
We measured the participants' demographic information (including gender, age, education, duration of marriage, annual family income) and the duration of diagnosis of HIV. We adhered to the original designs of the questionnaires so that the rating scale values were not consistent in the study measures. Such practice is helpful to decrease the possibility of common method biases (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) .
Couple identity was measured with two items that Acitelli, Rogers, and Knee (1999) developed. Items were translated into Chinese following the translationback translation procedure. Participants indicated the extent to which they view themselves as "being part of a couple" and how important "being part of a couple" is to their self-view on a five-Likert scale. This measure of couple identity showed good internal consistency at T1 (α = 0.91, average of the couple).
Stigma was measured using a nine-item measure that Wight and colleagues (2006) developed. This measure was designed to assess the stigma experience of shame, rejection, and avoidance (e.g., "feel people avoid you") in response to the patient's HIV infection as being the patient himself/herself or as being the caregiving spouse. Participants rated each item on a four-point Likert scale. The English version went through the translation-back translation procedure to produce the Chinese version. The average internal consistency of patients and spouses at T1 was 0.84.
Depressive symptoms were measured using the nineitem Patient Health Questionnaire (PHQ-9; Kroenke & Spitzer, 2002) . Based on the diagnosis criteria of the depressive disorder of DSM-IV, the PHQ-9 was developed to assess the severity of depression (e.g., "Little interest or pleasure in doing things"). Participants rated the items based on their feelings in the past two weeks on a four-point Likert scale. The Chinese version of the PHQ-9 was validated and showed good psychometric properties (Yu, Tam, Wong, Lam, & Stewart, 2012) . The internal consistency values in the present study for the average of the couples at T1 and T2 were 0.93 and 0.92, respectively.
Self-rated physical health was measured using eight items from the brief version of the WHO Quality of Life instrument (WHOQLO-BREF). One item assesses general health satisfaction ("How satisfied are you with your health?"), and the other seven cover more detailed physical functions (e.g., "To what extent do you feel that physical pain prevents you from doing what you need to do?"). The Chinese version was validated with good psychometric properties (Leung, Wong, Tay, Chu, & Ng, 2005) . Participants indicated their responses on a five-point Likert scale. This measure demonstrated good internal consistency at T1 (α = 0.89) and T2 (α = 0.88) as the average of the couples.
Data analysis
Due to the multilevel nature of data in the present study (Level 1 = individual, Level 2 = couple), we used Multilevel Modeling to test our hypotheses, a method which addresses the interdependence of both levels and specifies separate models for each level (Muthen & Satorra, 1995) . Covariates including T1 dependent variables, demographic characteristics, HIV characteristics and HIV serostatus of participants were controlled in the analyses. Assessments of moderation and subsequent simple slope tests were conducted following previous recommendations of practices in the multilevel analysis (Preacher, Curran, & Bauer, 2006; Preacher, Zhang, & Zyphur, 2016) . The multilevel analyses were conducted with Mplus 7.
Results
The demographic characteristics of the participants are shown in Table 1 . Most of the participants were middle aged (patients: 50.15 ± 7.49; spouses: 50.15 ± 7.49) with relatively long-term marriages (26.28 ± 7.00). Table 2 shows descriptive statistics of the studied variables and correlations at the couple level. Couple identity measured at T1 was significantly associated with depressive symptoms at T1 and T2, and self-rated physical health at T2, except for self-rated physical health at T1. Table 3 presents the results of Multilevel Modeling. Covariates were included in the analyses but omitted from the table due to space limit. To test Hypothesis 1 and Hypothesis 2, couple identity was added to predict depressive symptoms in Model A and to predict selfrated physical health in Model C. At the within-couple level, couple identity significantly predicted fewer depressive symptoms but not self-rated physical health, which supports Hypothesis 1. At the between-couple level, couple identity significantly predicted fewer depressive symptoms and marginally significantly predicted better self-rated physical health, which supports Hypothesis 2. To test Hypothesis 3, couple identity, stigma, and the interaction term between them were added to predict depressive symptoms in Model B and to predict self-rated physical health in Model D. Results showed that the interaction term of stigma and couple identity significantly predicted depressive symptoms at both the within-and between-couple level, and significantly predicted self-rated physical health at the between-couple level. These results support Hypothesis 3, suggesting the moderating role of stigma in the association between-couple identity and depressive symptoms both within and across couples, and in the association between-couple identity and self-rated physical health across couples. We plotted interactions and conducted simple slope tests for Model A, B, and D.
As shown in Figure 1(a) , within the HIV serodiscordant couple, depressive symptoms at T2 were attenuated as a function of couple identity when the individual experienced a low level of stigma. Such a protective effect was less strong when stigma experience was higher. Figure 1(b,c) present the between-level interactions, showing that stronger couple identity of the couple significantly predicted fewer depressive symptoms and better self-rated physical health if the couple had a lower level of stigma experience; however, depressive symptoms and self-rated physical health were not significantly predicted by couple identity when the couple reported a higher level of stigma.
Discussion
Addressing on the context-specific nature of resilience (Fergus & Zimmerman, 2005; Luthar, Cicchetti, & Becker, 2000; Masten, 2007) , this study examined the mechanism that contextual protective and risk factors impact the well-being of HIV serodiscordant couples. Using a longitudinal design with a dyadic approach, this study demonstrated the effects of couple identity on well-being outcomes and the moderating roles of stigma at levels of both within and across couples. Our findings demonstrated that HIV serodiscordant couples with stronger couple identity showed fewer depressive symptoms and better self-rated physical health one year later, and these protective effects were attenuated by stigma experience of the couples. When looking within the couple, the member who had a higher level of couple identity was less likely to be depressed, and the protective effect of couple identity was suppressed if one experienced strong stigma. This study provides evidence for social-cognitive notion that the method of conceptualizing relationship can have an impact on dyadic stress adjustment (Badr et al., 2007) . It also expands such theoretical model to the HIV context by taking stigma into consideration. Our results highlight the importance of validating the role of resources with considering relevant contextual factors of specific at-risk populations.
The results of this study demonstrate the role of couple identity as a resource for Chinese HIV serodiscordant couples with HIV transmitted via commercial blood donation. It is in line with previous findings that supported the protective role of we-ness in other groups of HIV serodiscordant couples (e.g., heterosexual HIV serodiscordant couples, homosexual HIV serodiscordant couples; Gamarel, Comfort, Wood, Neilands, & Johnson, 2016; Montgomery, Watts, & Pool, 2012; Wrubel, Stumbo, & Johnson, 2010) . For example, Pomeroy and colleagues (2002) found that an intervention entailing the component of we-oriented coping with HIV improved the mental health of American heterosexual HIV serodiscordant couples. Our findings on the benefits of couple identity are also consistent with evidence in discordant couples living with other chronic diseases such as diabetes and cancer in other cultures that weness improved couple adjustment to illnesses (Badr et al., 2016; Helgeson, Jakubiak, Seltman, Hausmann, & Korytkowski, 2017; Zajdel et al., 2018) . However, the contextual risk factor of stigma is not experienced by couples affected by chronic diseases such as cancer and heart diseases, highlighting the unique nature of HIV research. In line with previous studies that were dominantly conducted in Western cultures (Badr et al., 2016; Helgeson et al., 2017; Zajdel et al., 2018) , our findings in Chinese HIV serodiscordant couples also demonstrate the protective role of couple identity. Moreover, the present study provides quantitative and longitudinal support for the long-existing clinical strategy of fostering couple identity to improve couple adjustment (Heinrichs et al., 2012; Montgomery et al., 2012; Reid, Dalton, Laderoute, Doell, & Nguyen, 2006) in the HIV context. It also has strong implications for promoting we-ness as a supplement for major therapeutic components of resilience interventions (e.g., emotion management, problem solving) in coping with HIV-related stress among these discordant couples. The underlying mechanism and process of how couple identity facilitates the resilience process in HIV discordant couples remain unclear. Three explanations exist to account for the protective role of couple identity. First, caregiver burden and care-receiver's guilt may be relieved when both partners conceptualize themselves as being inseparable from each other (Badr et al., 2007) . Second, increased cooperation in family life (e.g., household duties reassigning), as a result of strong couple identity (Garrido & Acitelli, 1999) , may alleviate the disturbance created by diseases (Helgeson, 1993; Hodgson, Garcia, & Tyndall, 2004) , thereby improving couples' adjustment. Third, the mutuality of engaging both partners in shared activities entailed in couple identity can draw the couple together to cope with the disease even at the cost of sacrificing personal boundaries and freedom (Jordan, 1997; Kayser et al., 2007) .
The contributive role of couple identity in resilience deserves further validation across social-economic and generational contexts. First, as mutual reliance is pivotal for couples with poor economic statuses and limited access to health care service (Walsh, 2015) , couple identity may be particularly important in this population. Future studies can consider validating the effects of couple identity in couples with more health service resources. Second, despite substantial evolutions in marriage and family (e.g., declined marriage rates, increased marriage age, low fertility rate, rising divorce rate) in Eastern Asian societies in the past few decades (Ji, 2015) , marital values of the younger generations had remained relatively conventional (e.g., considering marriage as a must; Kim & Cheung, 2015; Yeung & Hu, 2016) . It is possible that couple identity remains significant and still serves as a resource in younger generations of Eastern cultures, and future studies are warranted to replicate our findings.
As expected, our findings suggest that stigma suppressed the protective effect of couple identity on both the psychological and physical well-being in HIV serodiscordant couples with HIV transmitted via commercial blood donation. To our knowledge, this is the first study examining the interaction between couples' we-ness and stigma experience in HIV serodiscordant couples. Our findings are consistent with the experience of PLWHA and seronegative spouses reported in previous qualitative studies (Rispel, Cloete, & Metcalf, 2015; Siegel et al., 2018) . For instance, a concern of bringing stigma to spouses led to enormous distress and even suicidal attempts in PLWHA who were injection drug users (Salter et al., 2010) . These findings support the context-specific nature of resilience (Fergus & Zimmerman, 2005) , demonstrating the interaction between contextual resources and risks in the resilience process of HIV discordant couples. It is consistent with previous findings that the same protective factors such as optimism and parental monitoring could lead to different outcomes in face of different contextual risks (Crosnoe, Erickson, & Dornbusch, 2002; Gutman, Sameroff, & Eccles, 2002; Wright et al., 2013) . Instead of being treated as universally protective, resources should be validated with related contextual factors of the specific at-risk population. Unlike most previous studies that focused only on the stigma experience of patients or caregiving spouses, we addressed on the relational context of HIV serodiscordant couples, including both members to better depict the dynamics of impacts of stigma in HIV serodiscordant couples. This study provides extending evidence that the consequence of stigma may be transmitted and exacerbated within the couple via couple identity. As for clinical consideration, this study also highlights the importance of considering contextual factors in resilience interventions. For example, service providers are advised to be sensitive to the contextual HIV stigma against both patients and spouses and take into account such negative experiences in intervention strategies. In support of such implication, previous evidence has suggested that family intervention programs addressing stigma issues showed good efficacy (Hoffman et al., 2005; Sanders, 1999) . In addition, as the stigma is widespread in various diseases, such as dementia and physical disability (Goldstein & Johnson, 1997; Liu, Hinton, Tran, Hinton, & Barker, 2008) , the interaction between stigma and resources merits replications in the context of other stigmatized diseases.
The current study featured some limitations. First, due to the difficulty of recruiting both PLWHA and their serodiscordant spouses, we managed to recruit only 158 couples to participate in this study. The relatively small sample size may undermine the reliability and robustness of the results given that previous studies on patient-caregiver dyads affected by HIV involved caregivers, combining the spouses, parents, and siblings of patients (e.g., Casale & Wild, 2013; Mitchell & Knowlton, 2009; Wight, Aneshensel, Murphy, Miller-Martinez, & Beals, 2006) . Our study provides new evidence on how patient-spouse dyads cope with HIV and related stress. Second, unlike most PLWHA, the sample of this study was infected during the process of commercial blood donation, which may limit the generalizability of our findings to PLWHA who were infected via injection drug use or sexual behaviors. Third, this study used structural interviews instead of a self-administered survey due to the low education levels of the participants. However, although all interviewers were trained, this may have led to risks of social desirability or the reluctance of disclosure, especially when the survey involved sensitive issues, such as stigma. Fourth, this study had difficulty to collect HIV-related health information of PLWHA (e.g., CD4, virus load) as outcomes because of the limited health service accessibility and the lack of regular tests in our sample.
Despite limitations, the present study provides new knowledge regarding the resilience process in HIV discordant couples, by addressing on their social-cognitive context of couple interdependence in face of stigma. With a longitudinal design, this study identified the role of couple identity as a resource for HIV serodiscordant couples. It also found that such protective effect was compromised by a high level of stigma experience. Expanding the dyadic approach to HIV serodiscordant couples, this study contributes to knowledge about how spouses' understanding of the couple as a whole interacts with contextual stigma experience in the resilience process. These findings support fostering couple identity as a clinical strategy for improving the well-being of couples affected by chronic diseases. They also call for actions against consequences of stigma in both members of HIV serodiscordant couples.
